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EP 0 908 778 A2 

Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] This invention relates to a photosensitive element for flexographic printing and is applicable to a plate-making 
process by which a digitized image is directly drawn by an infrared laser without using a phototool such as a negative 
film. 

10 

Description of the Related Art 

[0002] A conventional photosensitive element for flexographic printing is generally composed of a polyester film or the 
like as a support and a photosensitive resin layer placed thereon comprising a thermoplastic elastomer, at least one 

is monomer and at least one radiation-sensitive initiator. In the procedure for making a flexographic printing plate from 
such a photosensitive element for flexographic printing, the whole surface of the element is first exposed to an ultraviol et 
light through the support (back exposure) to prepare a thin, uniform cured layer. Subsequently, the photosensitive resin 
layer surface is subjected to image exposure (relief exposure) and the unexposed portion is removed by washing with 
a developing solvent to obtain the desired image, namely relief image, from which a printing plate is obtained. In this 

20 case, a thin film called slip layer or protective layer is often provided on the photosensitive resin layer for the purpose of 
smoothing contact between the photosensitive resin layer and a phototool such as a negative film. 
[0003] There is also known a photosensitive element for flexographic printing on which the digitized image information 
can be directly drawn without using a phototool such as a negative film and a plate-making process using the photo- 
sensitive element In the procedure thereof, the "non-infrared ray'-shielding thin layer provided on a photosensitive 

25 resin layer is ablated with an infrared laser based on the digital information processed by a computer, to obtain the 
desired image. After drawing an image on the photosensitive resin layer, a conventional plate-making process can be 
applied to the photosensitive element in which the photosensitive resin layer has an image drawn thereon. 
[0004] That is to say, using the existing exposure apparatus, the photosensitive element is subjected to back exposure 
from the support side and then to relief exposure from the side of the image drawn with an infrared laser, and thereafter, 

30 subjected to development step, whereby a flexographic printing plate is formed. As compared with the conventional 
method using a phototool such as a negative film, when an amendment to the image has become necessary, the above 
plate-making process does not require the preparation of a new phototool such as a negative film and the digitized 
image data can be amended on a computer, so that the above plate-making process has such an advantage that time 
and labor can be saved. Moreover, as compared with the conventional phototool such as a negative fim, the photosen- 

3s sitive element is advantageous in dimensional stability, and this results in an improvement in reproducibility of relief 
image which brings about an improvement in printing quality. 

[0005] As to the non-infrared ray-shielding layer which can be ablated with an infrared laser, JP-A-8-305,030 
describes that as the binder polymer therefor, there is used a polymer substantially incompatible with at least one low 
molecular weight material of the photosensitive resin layer. As examples of the binder polymer to be used for the pur- 

40 pose of realizing such characteristics, said publication mentions poiyamide, polyvinyl alcohol, polyvinyl alcohol/polyeth- 
ylene glycol graft copolymer, amphoteric interpofymer, alkyl cellulose, hydroxyalkyf cellulose, nitrocellulose, copolymer 
of ethylene and vinyl acetate, cellulose acetate butyrate, polybutyral, cydized rubber, copolymer of styrene and acrylic 
acid, polyvinyl pyrrolidone and copolymer of polyvinyl pyrrolidone and vinyl acetate; combinations of polymers selected 
from a group of these polymers; and the like. 

as [0006] However, a non-infrared ray-shielding layer prepared from these polymers often causes an inconvenience 
resulting from its poor compatibility with the low molecular weight material of the photosensitive resin layer. For exam- 
ple, it is unavoidable that the combination of the non-infrared ray-shielding layer with the photosensitive resin layer 
becomes such a combination that the affinity between the two is small. Therefore, the adhesion between the two is 
small, and when the cover sheet is peeled before the drawing of an image with an infrared laser, such a phenomenon 

so occurs often that the non-infrared ray-shielding layer is partially peeled from the photosensitive resin layer and conse- 
quently the partially peeled non-infrared ray-shielding layer is removed as attached to the cover sheet. When a plate is 
set to a drum of a laser image drawing machine to draw an image, the plate is generally fixed to the drum with a tape 
on the plate. However, when the adhesion between the non-infrared ray-shielding layer and the photosensitive layer is 
not sufficient, this portion is peeled during the rotation of the drum to cause the detachment of the plate, resulting in 

55 serious damage of both the plate and the laser image drawing machine. In order to prevent such an inconvenience, 
after the non-infrared ray-shielding layer around the plate is peeled from the photosensitive resin layer in advance, the 
plate is fixed at that portion with a tape. However, this step remarkably reduces the productivity of the plate-making 
process 
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[0007] Furthermore, there is a difference in dissolvability in a developing solvent between the photosensitive resin 
layer and the non-infrared ray-shielding layer prepared using the above-mentioned polymers. Therefore, there is a prob- 
lem that a solvent suitable inherently for the photosensitive resin layer occupying a major portion of the photosensitive 
element for f lexographic printing cannot be used as a developer. 
5 [0008] For example, in the photosensitive resin layer of a typical photosensitive element for flexographic printing, a 
thermoplastic elastomer composed of a polymer of a styrene derivative and a conjugated diene monomer is used as its 
binder polymer. 

[0009] As a developer, chlorine-free solvents have been used recently due to concerns of protecting the environment, 
which are a mixture of a petroleum hydrocarbon or ester solvent with an alcohol. However, when these chlorine-free sol- 

10 vents are used, there may be a problem in some cases due to the difference in dissolvability in the solvent between the 
photosensitive resin layer and the non-infrared ray-shielding layer which can be ablated with an infrared laser. 
[001 0] For example, when a photosensitive resin layer in which a thermoplastic elastomer is used as a binder polymer 
is combined with a non-infrared ray-shielding layer in which a polyamide is used as a binder polymer, the use of 3-meth- 
oxybutyl acetate as a developing solvent results in an insufficient removal of the non-infrared ray-shielding layer by 

75 washing. In addition, even when combined with a non-infrared ray-shielding layer in which cellulose acetate butyrate is 
used as a binder polymer, the use of a combination of a petroleum hydrocarbon with an alcohol as a developing solvent 
similarly results in an insufficient dissolvability and accordingly the problem that the depth of relief after the development 
is not uniform. Moreover, the non-infrared ray-shielding layer which has not been completely dissolved in the developing 
solvent becomes swollen with the solvent and floats in the developing tank. This swollen layer floating in the tank causes 

20 a blocking of the piping for circulating the liquid, or often causes serious problems in the plate-making step such as re- 
attachment of the floating material to the plate and the like. 

[0011] An object of this invention is to provide a photosensitive element for flexographic printing applicable to the 
plate-making process in which a digitized image is drawn with an infrared laser directly without using a phototool such 
as a negative film, wherein a novel non-infrared ray-shielding layer which can be ablated with an infrared laser is used 
25 to provide a good adhesion of the non-infrared ray-shielding layer to the photosensitive resin layer, thereby solving such 
problems that the peeling of the non-infrared ray-shielding layer can occur during the peeling of a cover sheet, and the 
like. 

[001 2] Another object of the invention is to provide a photosensitive element for flexographic printing which enables 
the selection of a developing solvent in a broad range. 

30 - . ... 

SUMMARY OF THE INVENTION 

[001 3] The present inventors have made extensive research for achieving the above-mentioned objects and have con- 
sequently completed this invention. 
35 [0014] According to this invention, the following are provided: 

(1) A photosensitive element for flexographic printing comprising (a) a support layer, (b) a photosensitive resin layer 
which is placed on the support layer (a) and comprises a thermoplastic elastomer. obtained by polymerization of a 
monovinyl -substituted aromatic hydrocarbon and a conjugated diene as a binder polymer, and (c)"a non-infrared 

40 ray-shielding layer which can be ablated with an infrared laser, said non-infrared ray-shielding layer (c) being placed 
on the photosensitive resin layer (b) and comprising a binder polymer, an infrared absorber and an infrared ray- 
shielding material, wherein the binder polymer of the infrared ray-shielding layer (c) is a copolymer of a monovinyl r 
substituted aromatic hydrocarbon and a conjugated diene or a hydrogenation product of a copolymer of a mpnoyi- 
nyl-substituted aromatic hydrocarbon and a conjugated diene. ' 

4s (2) The photosensitive element for flexographic printing according to (1) above, wherein the photosensitive resin (b) 
comprises, in addition to the thermoplastic elastomer, at least.one ethylenically unsaturated monomer capable of 
being radically polymerized and a phdtopolymerization initiator. 

(3) The photosensitive element for flexographic printing accdrding to (l) pr (?) above, wherein (d) a cover sheet is 
, further provided on (the non-infrared ray shielding layer (c)." " *' , ~ ,. 

so (4) The photosensitive element for flexographic printing according to any' one of (1 ) to (3) above, wherein the binder 
polymer of the non-infrared ray-shielding layer (c) is a s^ene-cpnjugated diene copolymer having a styrene con- 
tent of 60 to 90% by weight' . "„",.",...."."._' 

(5) The photosensitive element for flexographic printing according to' any one of (1 ) to (3) above, wherein the binder 
polymer of the non-infrared ray-shielding layer (C) is a hydrogenation product of a styrene-conjugated diene copol- 
55 ymer having a styrene content of 10 to 50% by weight 

[0015] The photosensitive element for flexographic printing of this invention uses a novel hbn-infrared ray-shielding 
layer which can be ablated with an infrared laser, whereby the adhesion of the non-infrared ray-shielding layer to the 
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photosensitive resin layer is good, such problems are solved such as peeling of the non-infrared ray-shielding layer 
which may be caused during the peeling of the cover sheet, and the like, and the selection of a developing solvent in a 
broad range is made possible. The photosensitive element forflexographic printing is suitable for the plate-making proc- 
ess in which a digitized image is drawn directly with an infrared laser without using a phototool such as a negative film. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] As the support layer (a) to be used in this invention, there can be used a dimension-stable film such as poly- 
ester, steel, or aluminum having a thickness of 75 fim to 300 jim, and if necessary, an adhesive may be used between 

10 the support layer (a) and the photosensitive layer (b). 

[0017] The photosensitive resin layer (b) in this invention is preferably composed of a thermoplastic elastomer 
obtained by polymerization of a monovinyl-substituted aromatic hydrocarbon and a conjugated diene, as a binder pol- 
ymer, at least one ethylenically unsaturated monomer and a photopolymerization initiator. In addition, an additive such 
as a sensitizer, a thermal polymerization inhibitor, a plasticizer, a coloring agent or the like can be contained depending 

is upon the characteristics required for the photosensitive resin layer. And the photosensitive resin layer is preferably 
insensitive to the infrared ray. 

[0018] In a thermoplastic elastomer obtained by polymerization of a monovinyl-substituted aromatic hydrocarbon 
monomer and a conjugated diene monomer and used as the binder polymer for the photosensitive resin layer, styrene, 
a-methylstyrene, p-m ethyl styrene, p-methoxystyrene or the like is used as the monovinyl-substituted aromatic hydro- 
ps carbon monomer, and butadiene, isoprene or the like is used as the conjugated diene monomer. Representative exam- 
ples are a styrene-butadiene-styrene block copolymer, a styrene-isoprene-styrene block copolymer and the like. 
[001 9] As the above-mentioned, at least one ethylenically unsaturated monomer, there can be used those compatible 
with the binder polymer, and examples thereof include esters of alcohols such as t-butyl alcohol, lauryl alcohol and the 
like with acrylic acid and methacrylic acid; maleimide derivatives such as lauryl maleimide, cyclohexyl maleimide, ben- 
2S zyl maleimide and the like; and esters of alcohols with fumaric acid such as dioctyl fumarate and the like; and further 
esters of polyhydric alcohols with acrylic acid and methacrylic acid such as hexanediol di(meth)acrylate, nonanediol 
di(meth)acrylate. trimethylolpropane tri(meth)acrylate and the like; and the like. 

[0020] Moreover, the photopolymerization initiator is selected from known photopolymerization initiators, for example, 
aromatic ketones such as benzophenone; benzoin ethers such as benzoin methyl ether, benzoin ethyl ether, benzoin 
so isopropyl ether, a-methylolbenzoin methyl ether, a-methoxybenzoin methyl ether, a-ethaxybenzoin ethyl ether and the 
like; etc. and they can be used alone or in combination of two or more. 

[0021] Furthermore, the photosensitive resin layer can contain additives such as a sensitizer, a thermal polymeriza- 
tion inhibitor, a plasticizer, a coloring agent and the like depending upon the characteristics required. 
[0022] The photosensitive resin layer can be prepared by various methods. For example, with the composition men- 

ss boned above, the starting materials to be mixed are dissolved in a suitable solvent, for example, chloroform, tetrachlo- 
roethylene. methyl ethyl ketone, toluene or the like to mix them, the resulting solution is cast into a molding frame, the 
solvent is evaporated and the mixture as produced is formed into a plate. Moreover, without using the solvent, the start- 
ing materials can be kneaded in a kneader or on a roll mill and then the resulting mixture is formed into a plate having 
the desired thickness by an extruder, an injection molding machine, a press or the like. 

40 [0023] The non-infrared ray-shielding layer (c) which can be ablated with an infrared laser in this invention is com- 
posed of a binder polymer, an infrared absorber and a non-infrared ray-shielding material. The term "non-infrared ray" 
used herein means other lights than infrared rays, for example, ultraviolet light and the like. 

[0024] ' As the binder polymer, there are used a copolymer composed of a monovinyl-substituted aromatic hydrocar- 
bon such as styrene, a-methylstyrene, vinyttoluene or the like and a conjugated diene such as butadiene, isoprene or 

45 the like; or a hydrogenation product of a copolymer composed of a monovinyl-substituted aromatic hydrocarbon and a 
conjugated diene. ft has been found that the non-infrared ray-shielding layer comprising one of these binder polymers 
has a good compatibility with the monomer or the like which is the low molecular material in the photosensitive resin 
layer, has a strong adhesion to the photosensitive resin layer and also has a good laser-ablating properties of the infra- 
red ray-shielding layer and image-formability of the infrared ray-shielding layer. 

so [0025] In the copolymer of a monovinyl-substituted aromatic hydrocarbon monomer and a conjugated diene mono- 
mer, the monoyinyl -substituted aromatic hydrocarbon content can be 10-90% to achieve the desired effect of the inven- 
tion. Particularly when the copolymer is a styrene-butadiene copolymer having a styrene content of 60 to 90% by 
weight, the tackiness of the surface of the non-infrared ray-shielding layer which can be ablated with an infrared laser 
is low and further the peeDng resistance when this layer is transferred from a cover sheet to the photosensitive resin 

ss layer is small, so that the peeling is easy. Therefore, said styrene-butadiene copolymer is preferred. Furthermore, when 
the styrene-butadiene copolymer is a block copolymer, the above-mentioned effect becomes more remarkable, so that 
the block copolymer is more preferable. 
- [0026]. With a hydrogenation product. of a styrene-butadiene copolymer having a styrene content of 10 to 50% by 
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weight, there is an advantage that the contraction and expansion properties of the non-infrared ray-shielding layer 
which can be ablated with an infrared laser are great and cracks are hardly caused on the surface, so that the hydro- 
genatton product is preferred. In this case, too, when the styrene-butadiene copolymer of the hydrogenation product is 
a block copolymer, the above-mentioned effect becomes more remarkable, so that the block copolymer is more prefer- 
5 able. 

[0027] The styrene content of the polymer can be determined by measuring the absorbance due to benzene ring at 
260 to 290 nm by an ultraviolet spectrophotometer. 

[0028] As the infrared absorber, there is usually used a single substance or compound having a strong absorption in 
the range of from 750 to 2,000 nm. Examples of such infrared absorbers include inorganic pigments such as carbon 

w black, graphite, copper chromfte, chromium oxide and the like; dyes such as polyphthalocyanine compound, cyanine 
dye. metal thiolate dye and the like. Particularly, carbon black can have a particle size in a wide range of 13-85 nm and 
a higher sensitivity to infrared laser with a less particle size. These infrared absorbers are added to such an extent as 
to impart such a sensitivity that the non-infrared ray-shielding layer can be ablated with the laser light to be used. In gen- 
eral, the addition in an amount of 1 0 to 80% by weight is effective. 

15 [0029] As the non-infrared ray-shielding material, there can be used a material which reflects or absorbs ultraviolet 
lights. Good examples thereof are ultraviolet absorbers, carbon black, graphite and the like, and it is necessary to set 
the addition amount so that the required optical density can be achieved. In general, it is necessary to add the above 
material so that the optical density becomes at least 2.0, preferably at least 3.0. 

[0030] When carbon black is used serving both as the infrared absorber and the non-infrared ray-shielding material, 

so an example of a preparation method is a method which comprises preparing a binder polymer solution using a suitable 
solvent dispersing carbon black therein, then coating the resulting dispersion on a cover sheet such as a polyester f 9 m 
or the like, and thereafter, laminating or contact-bonding this cover sheet to the photosensitive resin layer to transfer the 
infrared ray-shielding layer which can be ablated with an infrared laser, and this method is effective. 
[0031 ] As the method of dispersing carbon black in the binder polymer solution, there is effective a method which uses 

25 in combination, forced agitation by a stirring blade and agitation by utilizing ultrasonic waves. Alternatively, a method 
which comprises pre-kneading the binder polymer with the carbon black using an extruder or a kneader and then dis- 
solving the resulting mixture in a solvent is also effective for good dispersion of carbon black. Also, the carbon black may 
be forced to be dispersed in the polymer in the state of a latex solution. The thickness of the non-infrared ray-shielding 
layer should be determined taking into consideration the sensitivity of ablation with an infrared laser and the non-infra- 

30 red ray-shielding effect; however, it is usually set in the range of from 0.1 to 20 g/m 2 , preferably from 1 to 5 g/m 2 . 

[0032] As the cover sheet (d) in this invention, a polyethylene film, a polypropylene film or the like having a thickness 
of 20 to 200 nm or a laminate thereof is used; however, the cover sheet is present for the purpose of protecting the non- 
infrared ray-shielding layer, and is removed before the drawing of an image with an infrared laser. 
[0033] As the infrared laser to be used in the plate-making process, there can be employed those having a wavelength 

35 of 750 to 2,000 nm. As general lasers of this type of infrared laser, are semiconductor lasers having a wavelength of 
750 to 880 nm and an Nd-YAG laser having a wavelength of 1 .060 nm. The generation unit of these lasers is controlled, 
together with a driving system unit, by a computer, and digitized image information is given to the photosensitive ele^ 
ment for flexographic printing by selectively ablating the non-infrared ray-shielding layer on the photosensitive resin 
layer. 

40 [0034] The ultraviolet light source to be used for photocuring the photosensitive resin layer of the photosensitive el e^ 
ment for flexographic printing after completion of the drawing of an image with an infrared laser includes a high pressure 
mercury vapor lamp, an ultraviolet fluorescent lighting, a carbon-arc lamp, a xenon lamp, solar rays and the like. The' 
desired relief image can be obtained by irradiation with an ultraviolet light from the image side. However, in order to 
make the relief image more stable against the stress when the uncured portion is removed by washing, it is effective to 

45 conduct the whole surface exposure from the support layer side, too. / . 

[0035] As the developing solvent to be used. to. remove the non-infrared ray-shielding layer and the unexposed portion 
of the photosensitive resin layer by washing after the formation of the relief image by irradiation of the photosensitive 
resin layer with an ultraviolet light there are used, for example, chlorine-containing organic solvents such as 1,1,1- 
trichloroethane. tetrachloroethyiene. and the like; esters such as heptyl acetate. 3-methoxybutyl acetate and the like: 

so and hydrocarbons such as petroleum cut, toluene, decalin and the like. Moreover, mixtures of these solvents with alco- 
hols such as propariol, butanpl, pentanol and the like can also be used. The removal of the non-infrared ray-shielding 
Jayer and the unexposed portion of the photosensitive resin layer by. washing is conducted by injection from a nozzle jor 
brushing with a brush. The printing plate obtained is finished by washing with a rinse, drying and thereafter subjecting 
to post-exposure. 

55 [0036] This invention is explained in more detail based on Examples; however, this invention should not be construed 
to be limited to the Examples. 
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Examples 1 to 3 and Comparative Examples 1 and 2 

[0037] A mixture obtained by kneading 50 parts by weight ot one of the following polymers as a binder polymer of a 
non-infrared ray-shielding layer with 50 parts by weight of carbon black having a particle size of 84 nm (general purpose 
5 color black #10 manufactured by Mitsubishi Chemical) in a kneader was dissolved and dispersed in a mixed solvent of 
toluene/ethyl acetate = 1/9 by volume to prepare a 5% by weight uniform solution: 

Example 1 : Tufprene 315 (a styrene-butadiene block copolymer having a styrene content of 20% by weight manu- 
factured by Asahi Kasei Kbgyo K. K.). 
w Example 2: Asaprene 420 (a styrene-butadiene block copolymer having a styrene content of 40% by weight man- 
ufactured by Asahi Kasei Kogyo K. K.). 

Example 3: Kraton D-1 107 (a styrene-isoprene block copolymer having a styrene content of 14% by weight manu- 
factured by Shell Chemical). 

Comparative Example 1 : Macromelt 6900 (polyamide manufactured by Henkel). 
is Comparative Example 2: CAB-381-0.1 (cellulose acetate butyrate manufactured by Kodak). 

[0038] Subsequently, the above solution was coated by a knife coater on a polyester film which became a cover sheet 
having a thickness of 100 nm so that the amount of the coating after drying became 5 to 6 g/m 2 , and dried at 80°C for 
one minute, to prepare a non-infrared ray-shielding layer which can be ablated with an infrared laser. The optical den- 
zo sities of the screening layers were measured by DM-500 (manufactured by DAINIPPON SCREEN MFG. CO., LTD.) to 
obtain the results shown in Table 1 . 

[0039] Subsequently, 60 parts by weight of Tufprene A (a styrene-butadiene-styrene block copolymer manufactured 
by Asahi Kasei Kogyo K. K.), 30 parts by weight of B-2000 (a liquid polybutadiene manufactured by NIPPON OIL CO., 
LTD.), 7 parts by weight of 1.9-nonanediol diacrylate, 2 parts by weight of 2,2-dimethoxy-2-phenyl acetophenone and 

ss 0.3 part by weight of 2,6-di-t-butyl-p-cresol were kneaded in a kneader, to prepare a photosensitive resin composition. 
This photosensitive resin composition was nipped by a support of a 125-fi polyester flm and the previously prepared 
non-infrared ray-shielding layer on the cover sheet and thereto was applied a pressure of 200 kg/cm 2 by a pressing 
machine using a 3-mm spacer at 130°C for 4 minutes to mold a photosensitive element for flexographic printing. 
[0040] The cover sheet of the above photosensitive element for flexographic printing was peeled to transfer the non- 

30 infrared ray-shielding layer to the photosensitive resin layer. In this case, the non-infrared ray-shielding layer was firmly 
adhered to the photosensitive resin layer and neither partial peeling nor burr was found in Examples 1 to 3. However, 
in Comparative Example 1 . such a problem was caused that a part of the non-infrared ray-shielding layer was stripped 
off as attached to the cover sheet 

[0041 ] Subsequently, the element were mounted on the drum of a laser-writing device and subjected to triplicate irra- 
ss diation with a semiconductor laser having an energy density of 2.2 MW/cm 2 so as to obtain a halftone dot pattern of 
3%-1 20 Dnes/inch, thereby selectively ablating each of the infrared ray-shielding layers. 

[0042] The element that the ablation of the non-infrared ray-shielding layer had been completed was, first, subjected 
to back exposure of 300 mJ/cm 2 from the support side and successively to relief exposure of 8,000 mJ/cm 2 , on an AFP- 
1500 exposing machine (manufactured by Asahi Kasei Kogyo K. K.) using an ultraviolet fluorescent lighting having a 

40 center wavelength of 370 nm. The exposure intensity at this time was such that the intensity obtained by measuring on 
a glass plate the ultraviolet light from the lower lamp which was on the side that the back exposure was conducted was 
4.0 mW/cm 2 and the intensity obtained by measuring the ultraviolet light from the upper lamp that was on the relief 
exposure side was 7.8 mW/cm 2 , the measurement having been carried out through a UV-35 filter using a UV illuminom- 
eter Model MO-2 machine manufactured by Oak Seisakusho. 

4S [0043] Next, each of tetrachloroethylene (Solvent A), tetrachloroethylene/n-butanol (volume ratio: 3/1, Solvent B), 
NYLOSOLV-II (manufactured by BASF. Solvent C). 3-methoxybutyl acetate (Solvent D) and toluene (Solvent E) was 
used as a developer and development was conducted at a liquid temperature of 25°C for 5 minutes in the state that the 
element was attached with a double bond tape to the revolving cylinder of an AFP-1500 developing machine (manufac- 
tured by Asahi Kasei Kbgyo K K). In this case, as seen from the results in Table 1 . only when a copolymer of styrene 

so and a conjugated diene was used as the binder polymer of the non-infrared ray-shielding layer, development residues 
such as undissolved non-infrared ray-shielding layer f loafing in the developer, the re-attachment thereof to the plate sur- 
face and the like were not found, and a good developabiDty was shown as to all the developing solvents. 
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Table 1 





Binder poly- 
mer of non- 
infrared ray- 
shielding 
layer 


Optical den- 
sity 


Developing solvent and developabilrty 








Solvent A 


Solvent B 


Solvent C 


Solvent D 


Solvent E 


Example 1 


Tutprene 
315 


3.5 


Good 


Good 


Good 


Good 


Good 


Example 2 


Asaprene 
420 


3.2 


Good 


Good 


Good 


Good 


Good 


Example 3 


Kraton D- 
1107 


3.3 


Good 


Good 


Good 


Good 


Good 


Compara- 
tive Example 
1 


Macromelt 
6900 


3.8 


Residue 
existed 


Good 


Good 


Residue 
existed 


Good 


Compara- 
tive Example 
2 


CAB-551- 
0.2 


3.6 


Good 


Good 


Residue 
existed 


Good 


Residue 
existed 



Example 4 

[0044] A mixture obtained by Kneading 65 parts by weight of Asaflex 815 [a styrene-butadiene block polymer having 
30 a styrene content of about 77% by weight (as measured by an ultraviolet spectrophotometry) manufactured by Asahi 
Kasei Kbgyo K. K.] and 35 parts by weight of carbon black having a particle size of 30 nm (general purpose color black 
#30 manufactured by Mitsubishi Chemical) in a kneader was dissolved and dispersed in a mixed solvent of toluene/ethyl 
acetate = 1/9 by volume to prepare a 5% by weight uniform solution. Subsequently, this solution was coated by a knife 
coater on a polyester film which became a cover sheet having a thickness of 100 |im so that the amount of the coating 
35 after drying became 5 to 6 g/m 2 and then dried at 80°C for one minute to prepare a non-infrared ray-shielding layer 
which can be ablated with an infrared laser. The surface of this non-infrared ray-shielding layer was not tacky and was 
easy to handle. The optical density was determined as about 3.2. 

[0045] Subsequently, the photosensitive resin composition obtained in Example 1 and the above non-infrared rayr 
shielding layer on the cover sheet were subjected to molding in the same manner as in Example 1 to prepare a photo- 

40 sensitive element for flexographic printing. 

[0046] The cover sheet of this photosensitive element for flexographic printing was peeled. In this case, the cover, 
sheet was easily peeled and the non-infrared ray-shielding layer was rapidly transferred to the photosensitive resin 
layer. Moreover, the non-infrared ray-shielding layer was firmly adhered to the photosensitive resin layer and neither 
peeling nor burr were found. Even at this time, tackiness of, the surface of the non-infrared ray-shielding layer was hardly 

45 felt. This element was mounted on the drum of a laser-writing device and the non-infrared ray-shielding layer was selec- 
tively ablated using an Nd-YAG laser having an energy density of lO.MW/crn 2 to draw a halftone dot pattern of 3%-120 
lines/inch. _ x ■ ,. , 

[0047] Next, in the same manner as in Example 1 , the element was subjected to back exposure and relief exposure 
and thereafter to development at a liquid temperature of 25°C using one of Solutions A to E shown in Example 1 as a 
so developer in the state that the element was attached with a double bond tape to the revolving cylinder of an AFP-1 500 
developing machine (manufactured by Asahi Kasei Kbgyo K. K.). In this case, the development was completed within 3 
to 7 minutes as to all the solvents and a good relief image free from development residues and the like was obtained. 

Example 5 

ss 

[0048] A mixture obtained by kneading 60 parts by weight of Taftec M1913 (a hydrogenation product of a styrene- 
butadiene block copolymer having a styrene content of 30% by weight manufactured by Asahi Kasei Kogyo K. K.) and 
40 parts by weight of carbon black having a particle size of 30 nm (general purpose color black #30 manufactured by 
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Mitsubishi Chemical) in a kneader was dissolved and dispersed in toluene to prepare a 5% by weight uniform solution. 
Subsequently, this solution was coated by a Knife coater on a polyester film which became a cover sheet having a thick- 
ness of 1 00 (im so that the amount of the coating after drying became 5 to 6 g/m 2 and then dried at 80°C for one minute 
to prepare a non-infrared ray-shielding layer which can be ablated with an infrared laser. The surface of this non-infrared 
5 ray-shielding layer was free from tackiness and easy to handle, and the optical density was determined as about 4.0. 
[0049] Next, the photosensitive resin composition obtained in Example 1 and the above-mentioned infrared ray- 
shielding layer on the cover sheet were subjected to molding in the same manner as in Example 1 to prepare a photo- 
sensitive element for f iexographic printing. 

[0050] The cover sheet of this photosensitive element for flexographic printing was peeled. In this case, the cover 
10 sheet was easily peeled and the non-infrared ray-shielding layer was completely transferred to the photosensitive resin 
layer. Moreover, the contraction and expansion properties were good and even when the element was advertently bent, 
no crack or the like was observed on the surface and the adhesiveness to the photosensitive resin layer was good. 
[0051 ] This element was subjected to writing by a laser and to exposure for formation of a relief under the same con- 
ditions as in Example 4, and thereafter to development with one of Solvents A to E shown in Example 1. The develop- 
is mant was completed within 3 to 7 minutes as to all the solvents and a good relief image free from development residues 
or the like was obtained. 

Claims 

20 1. A photosensitive element for flexographic printing comprising (a) a support layer; (b) a photosensitive resin layer 
which comprises, as a binder polymer, a thermoplastic elastomer obtained by polymerization of a monovinyl-sub- 
stitiited aromatic hydrocarbon and a conjugated diene. said photosensitive resin layer (b) being placed on the sup- 
port layer (a); and (c) a non-infrared ray-shielding layer which can be ablated with an infrared laser, and comprises 
a binder polymer, an infrared absorber and a non-infrared ray-shielding material, said non-infrared ray-shielding 

25 layer (c) being placed on the photosensitive resin layer (b), wherein the binder polymer of the non-infrared ray- 
shielding layer (c) is a copolymer composed of a monovinyl-substituted aromatic hydrocarbon and a conjugated 
diene or a hydrogenation product of a copolymer composed of a monovinyl-substituted aromatic hydrocarbon and 
a conjugated diene. 

so 2. The photosensitive element for flexographic printing according to Claim 1 , wherein the photosensitive resin layer 
(b) comprises, in addition to the thermoplastic elastomer, at least one ethylenically unsaturated monomer capable 
of being radically polymerized and a photopolymerization initiator. 

3. The photosensitive element for flexographic printing according to Claim 1 or 2, wherein (d) a cover sheet is further 
35 placed on the non-infrared ray-shielding layer (c). 

4. The photosensitive element for flexographic printing according to any one of Claims 1 to 3, wherein the binder pol- 
ymer of the non-infrared ray-shielding layer (c) is a styrene-conjugated diene copolymer having a styrene content 
of 60 to 90% by weight 

40 

5. The photosensitive element for flexographic printing according to any one of Claims 1 to 3, wherein the binder pol- 
ymer of the non-infrared ray-shielding layer (c) is a hydrogenation product of a styrene-conjugated diene copolymer 
having a styrene content of 10 to 50% by weight. 

45 
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